Time course of caspase activation in selectively vulnerable brain areas following global cerebral ischemia due to cardiac arrest in rats.
This study evaluated the time course of caspase activation in selectively vulnerable brain areas (hippocampus, nucleus reticularis thalami (NRT), cortex and striatum) following cardiopulmonary resuscitation (CPR) after global cerebral ischemia due to cardiac arrest (CA) in rats. Caspases are well known to play a crucial role in the apoptotic cascade and inflammatory syndromes and, therefore, represent potential therapeutic postischemic targets. Given the delayed neurodegeneration following CA, it is highly important to study the time course of caspase activation in regard to therapeutic interventions after CA. To assess caspase activity, in situ staining was applied to detect general caspase activity at 6h, 3d and 7d and caspase-3 activity at 3d after return of spontaneous circulation (ROSC). For detection of neuronal apoptosis, TUNEL staining was applied at 7d after ROSC. Distinct patterns of early caspase activation were observed at 6h and 3d in the NRT and striatum and of late activation at 7d in the hippocampal CA-1 sector. General caspase and caspase-3 activity correlated strongly at 3d after ROSC in all areas studied. At 7d, the TUNEL-positive neuron counts in the hippocampal CA-1 sector correlated strongly with caspase activation. In conclusion, general caspase and caspase-3 activity after 6 min of CA and the delayed occurrence of TUNEL-positive neurons strongly indicate that neuronal degeneration after CA is at least strongly associated with apoptosis. Therefore, postischemic antiapoptotic interventions might offer potential future therapeutic opportunities global cerebral ischemia due to CA.